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(54) Method and apparatus for conveying press-through packs 



(57) In a press-through pack PTP conveying appa- 
ratus, an inverting device (20) is disposed above a con- 
veying passage along which a plurality of PTPs (1 ) are 
conveyed in a standing position. The inverting device 
(20) has rotary units (22) each provided with a plurality 
of pairs of pinching fingers (24). The inverting device 
(20) is reciprocated in directions parallel to the convey- 
ing passage by a longitudinal shifting mechanism (40) 
and is moved vertically in directions perpendicular to the 
conveying passage by a lifting mechanism (30). While 
the inverting device (20) is advanced by the longitudinal 



shifting mechanism (40) in synchronism with the move- 
ment of the PTPs (1), the pairs of pinching fingers (24) 
are lowered to the conveying passage by the lifting 
mechanism (30), driven to pinch the selected PTPs (1 ), 
and raised from the conveying passage. The rotary units 
(22) are then turned through an angle of 180° to invert 
the PTPs pinched between the pairs of pinching fingers 
(24), and then the pairs of pinching fingers (24) are low- 
ered again by the lifting mechanism (30), and driven to 
release the inverted PTPs (1). Finally, the pinching fin- 
gers (24) are raised from the conveying passage. 



FIG. 3 
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Description 

[0001] The present invention relates to a method of 
conveying PTPs (press-through packs) for tablets or the 
like and, more specifically, to a PTP conveying method 5 
which selects, inverts and conveys some of a plurality 
of PTPs being conveyed, and a PTP conveying appa- 
ratus for carrying out the PTP conveying method. 
[0002] Referring to Fig. 1 , a generally known PTP 1 
has a plastic sheet 2 provided with a plurality of blisters io 
2a in one surface thereof (hereinafter, referred to as 
"blistered surface"), tablets 3 or such are put in the blis- 
ters 2a, and the blisters 2a containing the tablets 3 are 
sealed hermetically by a sheet 4, such as an aluminum 
foil. 15 
[0003] A plurality of such PTPs are superposed in a 
stack, the stack is bundled with a band, packed in a film 
or put in a packaging box. When superposing the even 
number of PTPs, two adjacent PTPs are put one on top 
of the other with the blistered surfaces thereof facing 20 
each other, and the PTPs are dislocated from each other 
as shown in Fig. 2 so that the blisters 2a of one of the 
two PTPs are fitted in spaces between the blisters 2a of 
the other PTP to form a shorter stack. When an odd 
number of such PTPs, i.e., three or more PTPs, are su- 25 
perposed, an even number of PTPs are superposed in 
the foregoing manner, and the last PTP is placed on the 
sheet 4 of the uppermost PTP of the stack of the even 
number of PTPs with its blisters 2a in contact with the 
sheet 4 of the uppermost PTP or with its sheet 4 in con- 30 
tact with that of the uppermost PTP. 
[0004] Some of a plurality of PTPs being conveyed in 
one direction need to be inverted automatically and the 
inverted PTPs need to be put on the rest of the PTPs, i. 
e., uninverted PTPs, being conveyed to superpose the 35 
plurality of PTPs automatically. The present applicant 
proposed previously an automatic apparatus for this 
purpose in Japanese Patent Laid-open Publication Nos. 
7-2358 and 7-2359. The aforesaid automatic apparatus 
comprises a conveying unit for intermittently conveying 40 
PTPs arranged with their blistered surfaces provided 
with blisters extended horizontally, and an automatic in- 
verting unit disposed at the rear terminal end of the con- 
veying unit. A turning means included in this automatic 
inverting unit comprises a rotary drum and a plurality of 45 
rotatable pinching means attached to the rotary drum so 
as to extend radially. The intermittently conveyed PTPs 
are subsequently clamped by the pinching means. 
While the rotary drum is turning through an angle of 
180°, the pinching means are rotated about their axes so 
to convey PTPs to a transfer position. The adjacent 
pinching means are driven for turning through angles of 
360° and 540°, respectively by a gear train consisting 
of a planetary bevel gear and a fixed bevel gear while 
the rotary drum is turned through an angle of 180°. A 55 
first PTP pinched by a first pinching means at the rear 
terminal end of the conveying unit with its blistered sur- 
face facing up and is transferred to a combining unit with 
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its blistered surface facing up because the pinching 
means turns through an angle of 360°, and a second 
PTP following the first PTP is transferred to the combin- 
ing unit with its blistered surface facing down because 
the pinching means holding the second PTP is turned 
through an angle of 540°. Thus, the successive PTPs 
are combined by the combining unit in pairs of PTPs 
each of a PTT with its blistered surface facing up and a 
PTP with its blistered surface facing down, and the pairs 
of PTPs are delivered to a predetermined position. 
[0005] A PTP package may contain a stack of an even 
number of PTPs or an odd number of PTPs, such as 
three, five or seven PTPs, stacked in the foregoing man- 
ner. The automatic inverting unit delivers the inverted 
PTPs and uninverted PTPs alternately to a transfer po- 
sition. Therefore, if three successive PTPs are super- 
posed in a stack, an uninverted PTP, an inverted PTP 
and an uninverted PTP are superposed in that order to 
form a first stack, and an inverted PTP, an uninverted 
PTP and an inverted PTP are superposed in that order 
to form a second stack. Thus, when an odd number of 
PTPs are superposed to form a stack, stacks of different 
structures are formed alternately. The stacks of the dif- 
ferent structures result in differently structured packag- 
es, respectively, and may possibly cause problems in 
combining the inverted and uninverted PTPs and pack- 
aging the stacks of PTPs in subsequent steps. 
[0006] Accordingly, when combining an odd number 
of PTPs by the prior art automatic inverting apparatus, 
the automatic inverting unit needs a special pinching 
means capable of arranging the odd number of PTPs in 
a predetermined positional relationship. For example, 
when superposing three PTPs, the number of the pinch- 
ing means of the rotary drum needs to be a multiple of 
three, and the pinching means must operate so that the 
first pinching means sets a first PTP with its blistered 
surface facing up, the second pinching means sets a 
second PTP with its blistered surface facing down and 
the third pinching means sets a third PTP with its blis- 
tered surface facing down. The automatic inverting unit 
needs a more complicated mechanism to combine five 
or seven PTPs in a set. 

[0007] The rotary drum of the prior art automatic in- 
verting unit is provided with a plurality of pinching means 
arranged so as to extend radially and the adjacent 
pinching means turn the PTPs through different angles, 
respectively. Therefore, the prior art automatic inverting 
unit is complicated and costly, and it is very difficult to 
operate the prior art automatic inverting unit intermittent- 
ly at a high operating speed. 

[0008] In inverting an odd number of PTPs to form a 
predetermined arrangement, the number and turning 
angles of the pinching means for turning, for example, 
three PTPs through different angles, and those of the 
pinching means for turning five PTPs through different 
angles are different from each other. Therefore, the au- 
tomatic inverting unit must be replaced as a whole with 
another one when the number of PTPs to be super- 
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posed is changed, and different automatic inverting 
units respectively for arranging PTPs to superpose dif- 
ferent numbers of PTPs must be kept in reserve, which 
is costly and requires a troublesome adjusting operation 
for properly timing the operation of the automatic invert- 
ing unit so that the inverting unit may operate in syn- 
chronism with the conveying unit when replaced with the 
old unit which has been used in combination with the 
aforesaid conveying unit. 

[0009] According to a first aspect of the present inven- 
tion, a PTP conveying method comprises the steps of 
conveying a plurality of PTPs arranged with their surfac- 
es provided with blisters in parallel to each other along 
a predetermined conveying passage, separating select- 
ed ones of the plurality of PTPs from the conveying pas- 
sage by pinching the same while the PTPs are being 
conveyed along the conveying passage, inverting the 
selected PTPs with respect to the direction of conveying 
the PTPs, and returning the inverted PTPs to the con- 
veying passage to convey the same together with the 
rest of the PTPs. 

[0010] In the PTP conveying method, it is preferable 
that operations for pinching and inverting the selected 
PTPs are carried out in synchronism with an operation 
for moving the rest of the PTPs along the conveying pas- 
sage. 

[0011] In the PTP conveying method, it is preferable 
that the PTPs are supplied continuously on the convey- 
ing passage with their surfaces provided with the blisters 
being in parallel to the surface of the conveying pas- 
sage, during which the PTPs are held by their edges 
and arranged such that their surfaces provided with the 
blisters become parallel with each other so as to inter- 
sect with the conveying passage. Even if the PTPs are 
fed at a high feed speed with their blistered surfaces 
facing up in a horizontal plane, the PTPs can be inverted 
while the same are conveyed along the conveying pas- 
sage at a conveying speed slower than the feed speed 
and hence the PTPs are very easily inverted. 
[0012] For example, if sheets of 5 cm in length are 
conveyed in a conveying mode in which the sheets are 
placed flat on a conveyor belt and the conveyor belt is 
moved at a conveying speed of 5 cm/s, only one sheet 
can be conveyed every second. If the same sheets are 
conveyed in another conveying mode in which the 
sheets are placed in an upright standing position on the 
same conveyor belt at intervals of 1 cm, five sheets can 
be conveyed every second. Time necessary for convey- 
ing one sheet over a predetermined distance by the lat- 
ter conveying mode is 1/5 of time necessary for convey- 
ing the sheet along the same distance by the former con- 
veying mode. Therefore, when a first conveyor and a 
second conveyor are arranged to convey sheets in a flat 
position by the first conveyor and in a standing position 
by the second conveyor, the conveying speed of the 
second conveyor may be 1/5 the conveying speed of 
the first conveyor. Therefore the sheets are easily invert- 
ed while being conveyed by the second conveyor. 



[001 3] According to a second aspect of the present 
invention, a PTP conveying apparatus comprises a con- 
veying means for conveying a plurality of PTPs in an 
arrangement with their surfaces provided with blisters 
5 in parallel to each other along a predetermined convey- 
ing passage, and an inverting means capable of sepa- 
rating selected ones of the plurality of PTPs from the 
conveying passage by pinching the selected PTPs and 
capable of reciprocating in directions intersecting the 
10 conveying passage to separate the selected PTPs from 
the conveying passage, said inverting means inverting 
the selected PTPs with respect to the direction in which 
the PTPs are conveyed and returning the inverted se- 
lected PTPs to the conveying passage. 
15 [0014] The PTP conveying apparatus of the present 
invention provides a very simple construction for easily 
inverting and conveying the selected PTPs. Such a sim- 
ple construction of the apparatus also improves a cost 
efficiency. 

20 [0015] Preferably, the inverting -means of the PTP 
conveying apparatus comprises a base, at least one ro- 
tary unit supported on said base, a first base reciprocat- 
ing means for reciprocating the base in directions par- 
allel to the conveying passage, a second base recipro- 

25 eating means for reciprocating the base in directions 
perpendicular to the conveying passage, a rotary unit 
turning means for turning said rotary unit through an an- 
gle of 180°, and a plurality of pinching means equipped 
with said rotary unit. The second base reciprocating 

30 means is driven to separate selected ones of the PTPs 
from the conveying passage by advancing said pinching 
means into the conveying passage and pinching the se- 
lected PTPs with the pinching means while said rotary 
unit is being advanced by the first base reciprocating 

35 means in synchronism with the PTPs moved along the 
conveying passage. The rotary unit turning means turns 
the rotary unit through an angle of 180°. The second 
base reciprocating means is subsequently driven so as 
to advance the pinching means again into the conveying 

40 passage, to release the PTPs, and to move away from 
the conveying passage. 

[0016] Thus, the PTPs are inverted while the same 
are being continuously conveyed, and a desired combi- 
nation of inverted and uninverted PTPs are made by se- 

45 lectively using the pinching means. 

[0017] It is preferable that the plurality of pinching 
means are arranged in a zigzag relationship on said ro- 
tary unit so that required numbers of pinching means 
may be installed. 

so [0018] Preferably, the rotary unit of the PTP convey- 
ing apparatus comprises a front rotary unit and a rear 
rotary unit both supported on the base along the con- 
veying passage, and the front and rear rotary units are 
provided with the plurality of pinching means respective- 

55 |y The rotary units may have a relatively smaller turning 
radius. This will lead to reduction in size of the appara- 
tus. 

[0019] Preferably, each of the pinching means is a 
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pneumatic chuck provided with a pair of pinching fin- 
gers, and the pneumatic chucks are driven selectively 
by a compressed air source for easy operation. The re- 
spective free end portions of the pinching fingers may 
be aligned on the longitudinal center axes of the rotary 
units. 

[0020] An example of the present invention will now 
be described in detail with reference to the accompany- 
ing drawings, in which: 

Figs. 1 A and 1 B are a perspective view and a frag- 
mentary sectional view, respectively, of a PTP; 
Fig. 2 is a sectional view of a stack of PTPs formed 
by superposing two PTPs with their blistered sur- 
faces facing each other; 

Fig. 3 is a partly sectional front elevation of a PTP 
conveying apparatus in a preferred embodiment ac- 
cording to the present invention; 
Fig. 4 is a plan view of a driving system for driving 
conveying devices included in the PTP conveying 
apparatus of Fig. 3; 

Fig. 5 Is a partly sectional side elevation of the PTP 
conveying apparatus of the present invention; 
Fig. 6 is a partly sectional front elevation of a part 
of the PTP conveying apparatus of the present in- 
vention around the joint of a first conveying device 
and a second conveying device; 
Fig. 7 is a side elevation of a part of the PTP con- 
veying apparatus of the present invention of assist- 
ance in explaining the positional relation between 
opposite pinching plates and the width of PTPs; 
Fig. 8 is a partly sectional front elevation of part of 
an inverting device according to the present inven- 
tion; 

Fig. 9 is a plan view of the inverting device of as- 
sistance in explaining a mode of turning of rotary 
units included in the inverting device; 
Fig. 10 is a plan view of the rotary units of the in- 
verting device of assistance in explaining the ar- 
rangement of pneumatic chucks on the rotary units; 
and 

Figs. 11 A and 11 Bare views for explaining the ar- 
rangement of the pneumatic chucks and modes of 
operation of the pinching fingers of the pneumatic 
chucks. 

[0021] Referring to Fig. 3, a PTP conveying apparatus 
has a first conveying device 1 0 and a second conveying 
device 11 disposed at the downstream side of the first 
conveying device 10 with respect to a direction in which 
PTPs are conveyed. The first conveying device 10 con- 
veys PTPs 1 set in a horizontal position with their blis- 
tered surfaces, i.e., surfaces provided with blisters, fac- 
ing up. The second conveying device 11 conveys PTPs 
1 set in a standing position. A vacuum conveyor 12 is 
disposed between the conveying devices 10 and 11 to 
transfer PTPs 1 from the first conveying device 1 0 to the 
second conveying device 11 . 
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[0022] The first conveying device 1 0 has a pair of tim- 
ing-belt pulleys 10b and 10c disposed at the front and 
the rear ends of a conveying passage, respectively, and 
a pair of endless belts 10a extended on the opposite 
5 sides of the conveying passage and wound around the 
pair of timing-belt pulleys 10b and 10c. The endless 
belts 10a are provided with projections lOd at predeter- 
mined intervals to push PTPs 1 forwardly. 
[0023] The second conveying device 1 1 has a pair of 
10 timing-belt pulleys 1 1 b and 1 1 c disposed at the front and 
the rear ends of a conveying passage, respectively, and 
a pair of endless belts 11a extended on the opposite 
sides of the conveying passage and wound around the 
pair of timing-belt pulleys 11b and 11c. The rear pulley 
15 11c of the second conveying device 11 at the rear end 
of the conveying passage of the second conveying de- 
vice 11 is spaced a small distance apart from the front 
pulley 10b of the first conveying device 10 at the front 
end of the conveying passage of the first conveying de- 

20 vice 10. As shown in Fig. 6, the endless belts 11a of the 
second conveying device 1 1 are provided with a plurality 
of pinching plates 13 attached to the endless belts 11a 
in a dense longitudinal arrangement at very small inter- 
vals corresponding to the thickness of the edges of 

25 PTPs 1. The corners of the free end of each pinching 
plate 1 3 are chamfered. The longitudinal positions of the 
pinching plates 13 arranged on one of the endless belts 
1 1 a correspond exactly with those of the pinching plates 
13 arranged on the other endless belt 11a, respectively, 

30 and the distance t between the corresponding pinching 
plates 13 on the endless belts 11a is smaller than the 
width T of the PTPs 1 as shown in Fig. 7 and is adjust- 
able. Each PTP is pinched between the adjacent pinch- 
ing plates 13 on one of the endless belts 11a and be- 

35 tween the adjacent pinching plates 1 3 on the other end- 
less belt 11a. 

[0024] The vacuum conveyor 12 is an air-permeable 
endless belt wound around a first pulley 14a disposed 
between and coaxially with the front timing-belt pulleys 

^0 10b of the first conveying device 10, a second pulley 
14b disposed between the rear timing-belt pulleys 11c 
of the second conveying device 11, and a third pulley 
14c disposed on a base frame below the second con- 
veying device 1 1 . A suction device 1 5 is disposed under 

^5 a section of the air-permeable belt 1 2 between the tim- 
ing-belt pulleys 10b and 11c. 

[0025] As shown in Fig. 3, The timing-belt pulleys 1 0b, 
10c of the first conveying device 10, the timing-belt pul- 
leys 11b and 11c of the second conveying device 11, 

50 and the air-permeable belt of the vacuum conveyor 12 
are driven for synchronous operation by a first servomo- 
tor M1 held in a base frame disposed in a lower part of 
the front end part of the first conveying device 10. The 
first servomotor M1 drives the front timing-belt pulleys 

55 ^ Ob of the first conveying device 1 0 and the third pulley 
14c of the vacuum conveyor 12 through a first driving 
belt 16a. The third pulley 14c is engaged with a fourth 
pulley 14d disposed in a lower region of the front end of 
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the second conveying device 1 1 by a second driving belt 
16b. The fourth pulley 14d is coupled with a driven tim- 
ing-belt pulley nddisposed in a lower portion of the sec- 
ond conveying device 11 by a gear 14e. The endless 
belts 11a of the second conveying device 11 are wound 
around the driven timing-belt pulley 11 d and the timing- 
belt pulleys 1 1 b and 1 1 c. 

[0026] When the endless belts 1 0a of the first convey- 
ing device 10 are driven, PTPs 1 are advanced by the 
projections 10d of the endless belts 10a. Upon the ar- 
rival of each PTP 1 at the front end of the first conveying 
device 10, the PTP 1 is attracted by suction to the vac- 
uum conveyor 12 and is conveyed toward the second 
conveying device 1 1 . The air-permeable belt of the vac- 
uum conveyor 12 overlaps the conveying passage de- 
fined by the endless belts 11a of the second conveying 
device 11. The air-permeable belt of the vacuum con- 
veyor 12 and the endless belts 11a of the second con- 
veying device 11 are driven synchronously so that the 
opposite side parts of the PTP 1 may be inserted in the 
gaps between the pairs of adjacent pinching plates 13 
attached to the endless belts 1 1 a of the second convey- 
ing device 11. The pinching plates 13 pinching the PTP 
1 therebetween rise gradually as the endless belts 11a 
turn, and stand substantially vertically after passing the 
rear timing-belt pulleys 11c and remain in a vertical po- 
sition until the pinching plates 13 reach the front timing- 
belt pulleys 11b. Thus, the PTPs 1 are held in a vertical 
position between the adjacent pinching plates 1 3 pinch- 
ing the side parts of the PTPs 1 and are conveyed for- 
ward by the second conveying device 11 . 
[0027] A delivery belt 18 included in a delivery unit is 
disposed at the front end of the second conveying de- 
vice 11 so as to overlap a section of the conveying pas- 
sage of the second conveying device 11 between the 
front timing-belt pulley 11b and the driven timing-belt 
pulley 11d. The delivery belt 18 is provided on its outer 
side with projections 17 of a size slightly greater than 
the interval between the two adjacent PTPs 1 arranged 
at predetermined intervals. The PTPs 1 extending sub- 
stantially horizontally after passing the front timing-belt 
pulleys 11b are removed two at a time, in this embodi- 
ment, from the gaps between the adjacent pinching 
plates 13 by the projections 17 of the delivery belt 18. 
[0028] An inverting device 20, which is a major com- 
ponent of the PTP conveying apparatus of the present 
invention, is disposed above the second conveying de- 
vice 11 on a frame. As shown in Fig. 8, the inverting de- 
vice 20 has a base 21 , two rotary units 22 (a front rotary 
unit 22a and a rear rotary unit 22b) supported on the 
base 21 in a longitudinal arrangement in a conveying 
direction. Each rotary unit 22 is provided with a plurality 
of pneumatic chucks 23. 

[0029] More specifically, a shaft 25 fixed to a central 
part of each rotary unit 22 is extended through the base 
21 , and a pulley 26 is attached to an end part of the shaft 
25 projecting upward from the base 21. A second ser- 
vomotor M2 is mounted on the base 21 , and a drive pul- 



931 724 A1 8 

ley 27 is attached to the output shaft of the servomotor 
M2. A belt 29 is wound around the drive pulley 27 and 
the pulleys 26 attached to the shafts 25 via guide pulleys 
23 supported for rotation on a front end part of the base 
s 21 as shown in Fig. 9 so as to drive the shafts 25 for 
rotation respectively in opposite directions. The oppo- 
site longitudinal ends of each rotary unit 22 are formed 
in an arc of a circle having its center on the center of the 
rotary unit 22 to enable the rotary units 22 to rotate 
io around the shafts 25 even if the same are disposed 
close to each other. 

[0030] Referring to Fig. 10, in this embodiment, the 
front rotary unit 22a is provided with the thirteen pneu- 
matic chucks 23, and the rear rotary unit 22b is provided 
'5 with the eleven pneumatic chucks 23. The pneumatic 
chucks 23 are arranged zigzag on the rotary units 22 to 
install as many pneumatic chucks 23 as possible in a 
limited area on the rotary units 22. Each of the pneumat- 
ic chucks 23 is provided with a pair of pinching fingers 
20 24. The pinching fingers 24 of the pneumatic chucks 23 
arranged along the longitudinal axes M X B of the rotary 
units 22 in Fig. 1 0 extend vertically downward, while the 
pinching fingers 24 of the rest of the pneumatic chucks 
23, i.e. , the eight pneumatic chucks 23 on the front rotary 
25 unit 22a and the six pneumatic chucks 23 on the rear 
rotary unit 22b, are bent in an inverted L shape so that 
lower parts of the pinching fingers 24 lie on the same 
longitudinal axes of the rotary units 22 as shown in Fig. 
5. Therefore, although the pneumatic chucks 23 are ar- 
30 ranged zigzag on the rotary units 22, the lower parts of 
the pinching fingers 24 are aligned on the longitudinal 
center axes of the rotary units 22. The reason for pro- 
viding the different numbers of the pneumatic chucks 23 
on the rotary units 22, respectively, will be explained lat- 
35 er. The pneumatic chucks 23 must be arranged sym- 
metrically with respect to the center of turning of the ro- 
tary unit 22 regardless of the number of the pneumatic 
chucks 23. 

[0031] Each pneumatic chuck 23 has a linkage for op- 
40 erating the pinching fingers 24, and a pneumatic cylin- 
der actuator provided with a piston for operating the link- 
age. The linkage is driven by the pneumatic cylinder ac- 
tuator so as to move the pinching fingers 24 toward and 
away from each other. The pneumatic cylinder actuators 
45 of the pneumatic chucks 23 are connected to a com- 
pressed air source (not shown). 

[0032] The base 21 of the inverting device 20 is at- 
tached to a lifting mechanism 30 supported on a longi- 
tudinal shifting mechanism 40. 
50 [0033] As shown in Fig. 5, the lifting mechanism 30 
has a slide block 32 integrally provided with a vertical 
wall 31 joined to a side surface of the base 21 of the 
inverting device 20, and provided with an internal 
thread. The slide block 32 is fitted for sliding movement 
55 in a vertical guide frame 33 vertically set on the frame. 
A vertical threaded rod 34 is threaded to the slide block 
32 to form a ball screw. The vertical threaded rod 34 is 
driven for rotation by a third servomotor M3 mounted on 
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the upper end of the vertical guide frame 33. 
[0034] When the output shaft of the third servomotor 
M3 rotates in opposite directions, the base 21 of the in- 
verting device 20 connected to the slide block 32 moves 
vertically to move the pinching fingers 24 of the pneu- s 
matic chucks 23 supported on the base 21 toward and 
away from the conveying passage of the second con- 
veying device 11 . 

[0035] The longitudinal shifting mechanism 40 has a 
horizontal slide block 41 provided with an internal 10 
thread. The horizontal slide block 41 is attached to the 
outer side surface of the vertical guide frame 33 of the 
lifting mechanism 30 and is fitted for sliding in a horizon- 
tal guide frame 42 fixedly mounted on the frame. A hor- 
izontal threaded rod 43 is threaded to the horizontal is 
slide block 41 to form a ball screw. The horizontal 
threaded rod 43 is driven for rotation by a fourth servo- 
motor M4 mounted on a rear end part of the horizontal 
guide frame 42 shown in Figs. 3 and 9. 
[0036] When the output shaft of the fourth servomotor 20 
M4 rotates in opposite directions, the base 21 of the in- 
verting device 20 and the lifting mechanism 30 move 
horizontally along the horizontal guide frame 42 in op- 
posite directions to reciprocate the pinching fingers 24 
of the pneumatic chucks 23 supported on the base 21 25 
along the conveying passage of the second conveying 
device 11 . 

[0037] Every other PTP 1 is inverted while the PTPs 
1 are being conveyed along the conveying passage of 
the second conveying device 1 1 by a PTP inverting op- 30 
eration of the inverting device 20. The PTP inverting op- 
eration will be described below. 

[0038] First, the selected longitudinally alternate 
pneumatic chucks 23 are controlled so as to be connect- 
ed through selector valves (not shown) to the com- 35 
pressed air source. The rest of the pneumatic chucks 

23 are controlled so as to be disconnected from the com- 
pressed air source so that their pairs of pinching fingers 

24 are separated from each other. 

[0039] While the inverting device 20 is being moved 40 
forward from its starting position corresponding to the 
rear end of the longitudinal shifting mechanism 40 by 
the fourth servomotor M4 of the longitudinal shifting 
mechanism 40 at a speed equal to a conveying speed 
at which the PTPs 1 are conveyed by the second con- 45 
veying device 11 , the third servomotor M3 of the lifting 
mechanism 30 is actuated to move the inverting device 
20 downward. At this stage, all the pinching fingers 24 
of the pneumatic chucks 23 are at their releasing posi- 
tions, and the pairs of pinching fingers 24 are lowered so 
along the respective middle parts of the PTPs 1 , respec- 
tively. The third servomotor M3 is stopped upon arrival 
of the lower ends of the pinching fingers 24 at the posi- 
tions near the lower edges of the corresponding PTPs 
1 . Then, compressed air is supplied to the aforesaid se- S5 
lected pneumatic chucks 23 to pinch the alternate PTPs 
1 firmly between the respective pinching fingers 24. 
[0040] Subsequently, the output shaft of the third ser- 



vomotor M3 is rotated in the reverse direction to lift up 
the inverting device 20 holding the alternate PTPs 1 , and 
the third servomotor M3 is stopped upon the separation 
of the lower edge of the lifted PTPs 1 by a sufficient dis- 
tance from the conveying passage of the second con- 
veying device 11 to stop lifting up the inverting device 
20. Then, the second servomotor M2 is actuated to turn 
the two rotary units 22a and 22b through an angle of 
180° in opposite directions, respectively as shown in 
Fig. 9 and the second servomotor M2 is stopped after 
the rotary units 22a and 22b have been turned through 
an angle of 180°. Consequently, the PTPs 1 held by the 
inverting device 20 are inverted with respect to a direc- 
tion in which the PTPs are being conveyed. 
[0041] Subsequently, the third servomotor M3 is ac- 
tuated again to move the inverting device 20 downward 
to return the inverted PTPs 1 to the second conveying 
device 11 . Since the inverting device 20 is advancing at 
a speed equal to the conveying speed of the second 
conveying device 11 and the selected PTPs 1 are ar- 
ranged on the rotary units 22a and 22b at the positions 
symmetrical with respect to the turning axes of the rotary 
units 22a and 22b, the inverted PTPs 1 are returned to 
the vacant spaces between the pinching plates 1 3 alter- 
nating with the occupied spaces between the pinching 
plates 1 3. Consequently, the alternate PTPs 1 are set 
with their blistered surfaces facing forward and the rest 
of the PTPs 1 are set with their blistered surfaces facing 
backward on the second conveying device 11 . 
[0042] After the inverted PTPs 1 have thus been re- 
turned to the second conveying device 11 , the third ser- 
vomotor M3 is stopped and the pneumatic chucks 23 
are operated by the compressed air so as to move the 
pairs of pinching fingers 24 away from each other, the 
third servomotor M3 is reversed to lift up the inverting 
device 20 above the conveying passage of the second 
conveying device 11 , and then the third servomotor M3 
is stopped. 

[0043] Then, the fourth servomotor M4 is reversed at 
a high operating speed to return the inverting device 20 
rapidly to the starting position, and then the foregoing 
PTP inverting operations are repeated. Thus, the invert- 
ed PTPs 1 and the uninverted PTPs 1 in an alternate 
arrangement are conveyed toward the delivery belt 18 
of the delivery unit. 

[0044] The apparatus in this embodiment has been 
described as applied to carrying the inverted PTPs 1 and 
the uninverted PTPs 1 in an alternate arrangement to 
provide stacks, each of which containing an even 
number of superposed PTPs. The PTP conveying ap- 
paratus of the present embodiment is also capable of 
providing stacks, each of which including an odd 
number of superposed PTPs, having the same shape 
by selecting an appropriate set of the chucks 23. 
[0045] In Fig. 11 A showing the arrangement of the 
pneumatic chucks 23 on the rotary units 22a and 22b, 
numerals 1 to 24 indicate the pneumatic chucks 23, and 
letters a to f indicate the locations where the pneumatic 
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chucks are not attached to. Fig. 11 B shows the linear 
arrangement of the pneumatic chucks (1 ) to (24) and (a) 
to (f) along the conveying passage of the second con* 
veying device 1 1 . The positions of the pneumatic chucks " 
(18) and (6) correspond to the turning axes of the rotary s 
units 22a and 22b, respectively. Mode (A) shown in Fig. 
11 B inverts alternate ones of thirty PTPs being carried 
to provide stacks, each having an even number of PTPs. 
In Fig. 11B, circles (O) indicate inverted PTPs by the 
foregoing PTP inverting operations, and crosses (x) in- w r 
dicate uninverted PTPs. Mode (B) in Fig. 1 1 B inverts the 
PTPs indicated by circles to provide stacks each of three 
PTPs, in which three successive PTPs from right to left 
in Fig. 1 1 B indicated by x O x or O x x make a stack. 
Mode (C) in Fig. 11 B inverts the PTPs indicated by cir- is 
cles to provide stacks each of five PTPs, in which five 
successive PTPs from right to left in Fig. 11 B indicated 
byxOxOxorOxOx x make a stack. 
[0046] Actually, no pneumatic chuck is disposed at 
the positions (a) and (b) on the opposite sides of the 20 
pneumatic chuck No. 1, at the positions (c) and (d) on 
the opposite sides of the pneumatic chuck No. 11, and 
at the positions (e) and (f) respectively in front of the * 
pneumatic chucks Nos. 16 and 19. This is because the 
PTPs corresponding to the positions (a) to (f) need not 25 
be inverted in any one of the cases of forming stacks of 
an even number of PTPs, three PTPs and five PTPs. 
[0047] As is apparent from the foregoing description, 
the inverting device of the PTP conveying apparatus in 
accordance with the present invention is capable of pro- 30 
viding a stack of a desired odd number of superposed 
PTPs as well as a stack of an even number of super- 
posed PTPs by selectively driving the appropriate pneu- 
matic chucks. 

[0048] Although the conveying passage of the second 35 
conveying device in the foregoing embodiment is hori- 
zontal, the same may be inclined or vertical and the in- 
verting device may be reciprocated in directions perpen- 
dicular and parallel to the conveying passage. 
[0049] Although the inverting unit of the PTP convey- 40 
ing apparatus in the foregoing embodiment inverts the 
selected PTPs while the PTPs are conveyed continu- 
ously by the second conveying device, the PTPs may 
be conveyed intermittently. If the PTPs are conveyed in- 
termittently, the operation for longitudinally shifting the 45 
inverting device can be omitted, since only the opera- 
tions for vertically moving the inverting device and for 
turning the rotary units are necessary. 
[0050] The inverting unit may be provided with one ro- 
tary unit or three or more rotary units instead of the two so 
rotary units 22a and 22b. If the inverting device is pro- 
vided with a number of rotary tables other than two ro- 
tary tables, the arrangement of the pneumatic chucks 
may be designed properly. 

[0051] The pneumatic chucks attached to the rotary 55 
units are only an example of various PTP holding 
means; any suitable ones of mechanical and electrical 
holding means may be employed instead of the pneu- 



matic chucks. 

[0052] Since the distance t between the pinching 
plates 13 shown in Fig. 7 is adjustable according to the 
size of the PTPs, the PTP conveying apparatus of the 
present invention is applicable to conveying PTPs of dif- 
ferent sizes. 



Claims 

1 . A method of conveying press-through packs (PTPs) 
comprising the steps of: conveying a plurality of 
PTPs arranged with their surfaces provided with 
blisters in parallel to each other along a predeter- 
mined conveying passage; 

separating selected ones of said plurality of 
PTPs from said conveying passage by pinching 
the same while said PTPs are being conveyed 
along said conveying passage; 
inverting said selected PTPs with respect to the 
direction of conveying said PTPs; and 
returning said inverted PTPs to said conveying 
passage to convey the same together with the 
rest of said PTPs. 

2. A method according to claim 1 , wherein operations 
for pinching and inverting said selected PTPs are 
carried out in synchronism with an operation for 
moving the rest of said PTPs along said conveying 
passage. 

3. A method according to claim 1 or 2, wherein said 
PTPs are supplied continuously on said conveying 
passage with their surfaces provided with the blis- 
ters being in parallel to the surface of said convey- 
ing passage, during which said PTPs are held by 
their edges and arranged such that their surfaces 
provided with the blisters become parallel with each 
other so as to intersect with said conveying pas- 
sage. 

4. A press-through pack (PTP) conveying apparatus 
comprising: 

a conveying means for conveying a plurality of 
PTPs (1 ) in an arrangement with their surfaces 
(2) provided with blisters (2a) in parallel to each 
other along a predetermined conveying pas- 
sage: and 

an inverting means (20) capable of separating 
selected ones of said plurality of PTPs (1 ) from 
said conveying passage by pinching said se- 
lected PTPs (1 ) and capable of reciprocating in 
directions intersecting said conveying passage 
to separate said selected PTPs (1) from said 
conveying passage, said inverting means (20) 
inverting said selected PTPs (1 ) with respect to 
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the direction in which sard PTPs (1) are con- 
veyed and returning said inverted selected 
PTPs (1) to said conveying passage. 

5. An apparatus according to claim 4, in which said s 
inverting means (20) comprises a base (21 ), at least 
one rotary unit (22) supported on said base (21), a 
first base reciprocating means (40) for reciprocating 
said base in directions parallel to said conveying 
passage, a second base reciprocating means (30) io 
for reciprocating said base in directions perpendic- 
ular to said conveying passage, a rotary unit turning 
means (25) for turning said rotary unit (22) through 
an angle of 180°, and a plurality of pinching means 
(24) equipped with said rotary unit (22), wherein is 
said second base reciprocating means (30) is driv- 
en to separate selected ones of said PTPs (1 ) from 
said conveying passage by advancing said pinch- 
ing means (24) into said conveying passage and 
pinching said selected PTPs (1) with said pinching 20 
means (24) while said rotary unit (22) is being ad- 
vanced by said first base reciprocating means in 
synchronism with said PTPs (1) moved along said 
conveying passage, said rotary unit turning means 
turns said rotary unit (22) through an angle of 1 80°, 25 
said second base reciprocating means (30) is sub- 
sequently driven so as to advance said pinching 
means (24) again into said conveying passage, to 
release said PTPs (1 ), and to move away from said 
conveying passage. 30 

6. An apparatus according to claim 5, wherein said 
plurality of pinching means (24) are arranged in a 
zigzag relationship on said rotary unit (22). 

35 

7. An apparatus according to claim 5, wherein said ro- 
tary unit (22) comprises a front rotary unit (22a) and 
a rear rotary unit (22b) both supported on said base 
(21) along said conveying passage, said front and 
rear rotary units (22a, 22b) being provided with said 40 
plurality of pinching means (24) respectively. 

8. An apparatus according to claim 7, wherein said 
plurality of pinching means (24) are arranged in a 
zigzag relationship on each of said rotary units (22a, 45 
22b). 

9. An apparatus according to any of claims 5 to 8, 
wherein each of said pinching means (24) includes 

a pneumatic chuck (23) provided with a pair of so 
pinching fingers (24), said pneumatic chucks (23) 
being driven selectively by a compressed air 
source. 

10. An apparatus according to claim 9, wherein said re- 55 
spective free end portions of said pinching fingers 
(24) are aligned on the longitudinal center axes of 
said rotary units (22a, 22b). 
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FIG. 5 
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